Page 1



3GPP TSG-RAN2 Meeting #92
R2-157156
Anaheim (CA), USA, 16- 20 November 2015
R3-152811
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	36.300
	CR
	0813
	rev
	-
	Current version:
	13.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	x
	Core Network
	x


	

	Title:

	Introduction of SC-PTM

	
	

	Source to WG:
	RAN3 (contact: Huawei)

	Source to TSG:
	R2

	
	

	Work item code:
	LTE_SC_PTM-Core
	
	Date:
	2015-11-18

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	Introduce SC-PTM function in MBMS section.

	
	

	Summary of change:
	Add MCE function about decision on whether to use SC-PTM or MBSFN.
Update Session Start Procedure.

Update Session Stop Procedure.

Update M3  interfaces functions to include Cell List;
Update M2 interfaces functions to include SC-PTM information;

Add that in SC-PTM, if/how to use the timestamp information is left to eNB implementation;



	
	

	Consequences if not approved:
	SC-PTM cannot be supported

	
	

	Clauses affected:
	15.1.1, 15.3.7, 15.7.1.1, 15.1.7.2, 15.8.2.2, 15.8.3.2, 15.9.2.2, 15.9.3.2

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications

	TS 36.443 CR 0109, TS36.444 CR0072

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


----------------Start of the first Change---------------
15.1.1
E-MBMS Logical Architecture
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Figure 15.1.1-1: E-MBMS Logical Architecture

Figure 15.1.1-1 depicts the E-MBMS Logical Architecture.
Multi-cell/multicast Coordination Entity (MCE)

The MCE is a logical entity – this does not preclude the possibility that it may be part of another network element – whose functions are:

-
the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. The MCE decides not to establish the radio bearer(s) of the new MBMS service(s) if the radio resources are not sufficient for the corresponding MBMS service(s) or may pre-empt radio resources from other radio bearer(s) of ongoing MBMS service(s) according to ARP. Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme.
-
deciding on whether to use SC-PTM or MBSFN.
-
counting and acquisition of counting results for MBMS service(s).

-
resumption of MBMS session(s) within MBSFN area(s) based on e.g. the ARP and/or the counting results for the corresponding MBMS service(s).

-
suspension of MBMS session(s) within MBSFN area(s) based e.g. the ARP and/or on the counting results for the corresponding MBMS service(s).

NOTE:
In case of distributed MCE architecture, the MCE manages the above functions for a single eNB of a MBSFN. The coordination of the functions between MCEs is provided by OAM, if needed.

The MCE is involved in MBMS Session Control Signalling. The MCE does not perform UE - MCE signalling.

An eNB is served by a single MCE.

----------------Start of the Next Change---------------
15.3.7
MBMS User Data flow synchronisation

The synchronised radio interface transmission from the cells controlled by different eNBs requires a SYNC-protocol support between the BM-SC and the eNBs.

As part of the SYNC-protocol procedures the BM-SC shall include within the SYNC PDU packets a time stamp which tells the timing based on which the eNB sends MBMS data over the air interface. This time stamp is based on a common time reference, and common start of the first synchronisation period available at the BM-SC and the concerned eNBs and represents a relative time value which refers to the start time of the synchronisation period.

The BM-SC shall set the timestamp of all SYNC PDU packets in one synchronisation sequence of an MBMS service to the same value. The BM-SC should take into account the following factors for setting the timestamp: arrival time of data, the Maximum Transmission Delay from the BM-SC to the farthermost eNB, the length of the synchronisation sequence used for time stamping and other extra delay (e.g. processing delay in the eNB). The MSP length is one or multiple times of the synchronisation sequence length for MBMS services in the MCH.

MBMS user data shall be time-stamped based on separable synchronisation sequences which are tied to multiples of the TTI length. Each synchronisation sequence for each service is denoted by a single timestamp value working in such a manner that an increase of the timestamp value by one or more synchronisation sequence lengths shall be interpreted as an implicit start-of-a-new-synchronisation-sequence-indicator, so that the eNB becomes aware that a new sequence is starting.

The BM-SC does not know the absolute time point at which a TTI starts, but the sequence length for the time stamp is set by O&M like the delay parameters. The BM-SC will use the delay parameters to define the transmission time point of that user data packet and for the following user data packets the sequence length for the time stamp: following user data packets arriving within e.g. 40ms will receive the same time stamp value as the first data packet, if the sequence length is set to be 40ms.

In MBSFN operation,the eNB shall schedule the received data packets in the first MSP following the time point indicated by the timestamp unless the MBMS service is suspended, in which case no packet shall be sent by eNB. When a suspended MBMS service is resumed, the eNB shall enable the transmission from the beginning of the Modification Period indicated by the MCCH Update Time.

The elementary procedures related to the SYNC-protocol are defined in [36].

Based on the parameters in the SYNC Header (e.g. Timestamp, Packet Number, Elapsed Octet Counter), the eNB is able to derive the timing for downlink radio transmission and notice if any SYNC packets are lost during transmission from BM-SC to the eNB. The eNB is also able to know the size of the lost SYNC packet in case a single SYNC packet is lost. Furthermore, the eNB may also be able to know the sizes of each lost SYNC packet if multiple consecutive SYNC packets are lost. Additionally the eNB is able to reorder the PDUs before passing them to RLC processing, if needed.
At the end of each synchronisation sequence the BM-SC shall send to the eNBs a user data frame, which contains counter information including 'Total Number Of Packet Counter' and 'Total Number Of Octet' without MBMS payload. This Total Counter frame is implicitly marking the end-of-sync.seq. The Total Counter frame without payload may be repeated in order to improve the reliability of the delivery to the eNBs.

In MBSFN operation, in case the SYNC protocol delivers more data for an MCH than the air interface can transport in the scheduling period, the following procedure shall be used by the eNB. As long as the eNB must drop a packet because it has too much data for this MCH scheduling period, it does the following, 

-
select the last bearer according to the order in the MCCH list with a SYNC SDU available for dropping;

-
for the selected bearer, drop the available SYNC SDU with the highest Packet Number among the SYNC SDUs with the latest Timestamp.

A SYNC SDU is considered available for dropping when the eNB knows its size and it has not been dropped by the eNB.
In SC-PTM operation, if/how to use the timestamp information is left to eNB implementation.
----------------Start of the Next Change---------------
15.7
Procedures
15.7.1
Procedures for Broadcast mode

15.7.1.1
Session Start procedure

The purpose of the MBMS Session Start procedure is to request the E-UTRAN to notify UEs about an upcoming MBMS Session of a given MBMS Bearer Service and to establish an MBMS E-RAB for this MBMS Session. The MBMS Session Start procedure is triggered by the EPC.
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Figure 15.7.1.1-1. Session Start procedure

1.
The MME sends MBMS session start request message to the MCE(s) controlling eNBs in the targeted MBMS service area. The message includes the IP multicast address, session attributes and the minimum time to wait before the first data delivery, and includes the list of cell identities if available.

2.
The MCE decides whether to use SC-PTM or MBSFN to carry the MBMS bearer over the air interface. 
In MBSFN operation, the MCE checks whether the radio resources are sufficient for the establishment of new MBMS service(s) in the area it controls. If not, MCE decides not to establish the radio bearers of the MBMS service(s) and does not forward the MBMS session start request message to the involved eNBs, or may pre-empt radio resources from other radio bearer(s) of ongoing MBMS service(s) according to ARP. The MCE confirms the reception of the MBMS Session Start request to the MME. This message can be transmitted before the step 4. Only in case of distributed MCE architecture radio resource setup is scheduled according to the parameter "time of MBMS data transfer" which indicates an absolute start time of data delivery, otherwise according to the "minimum time to MBMS data transfer" parameter.
In SC-PTM operation, the MCE only confirms the reception of the MBMS Session Start request to the MME, after the MCE receives at least one confirmation from the eNB(s) (i.e. Step 4).
3.
In MBSFN operation, the MCE sends the MBMS Session Start Request message to the relevant eNBs. If the MBMS Session Start message includes the MBMS Service Area Identity with value 0 as defined in TS23.003 [26], the MCE shall consider that all those eNBs supporting the PLMN as indicated by the received MBMS Session Start Request message are involved. The MCE then determines in which MBSFN area(s) the service should be delivered.
In SC-PTM operation, the MCE includes the SC-PTM information (i.e. list of cell identities and QoS information received from the MME in Step 1), in the MBMS Session Start Request message to the relevant eNBs.
NOTE:
When to send the MBMS Session Start message from MCE to eNB according to the minimum time to wait indication is an MCE implementation issue.

4.
In MBSFN operation, eNB confirms the reception of the MBMS Session Start message.
In SC-PTM operation, the eNB checks whether the radio resources are sufficient for the establishment of new MBMS service(s) in the area it controls. If not, eNB decides not to establish the radio bearers of the MBMS service(s), or may pre-empt radio resources from other radio bearer(s) according to ARP. eNB confirms the reception of the MBMS Session Start message.
Step 5 and 6 are only applicable to MBSFN operation.
5.
MCE sends the MBMS Scheduling Information message to the eNB including the updated MCCH information which carries the MBMS service’s configuration information. This message can be transmitted before the step 3.

6.
eNB confirms the reception of the MBMS Scheduling Information message.

7.
eNB indicates MBMS session start to UEs by MCCH change notification and updated MCCH information which carries the MBMS service’s configuration information.
8.
eNB joins the IP multicast group to receive the MBMS User Plane data.

9.
eNB sends the MBMS data to radio interface; In MBSFN operation, the MBMS data is sent at the determined time.

15.7.1.2
Session Stop procedure

The MBMS Session Stop procedure is to request the E-UTRAN to notify UEs about the end of a given MBMS Session and to release the corresponding MBMS E-RAB this MBMS Session. The MBMS Session Stop procedure is triggered by the EPC.
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Figure 15.7.1.2-1. Session Stop procedure

1.
The MME sends MBMS session stop request message to the MCE(s) controlling eNBs in the targeted MBMS service area.

2.
MCE confirms the reception of the MBMS Session stop request to the MME.

3.
MCE forwards the MBMS Session stop message to the relevant eNBs.
4.
eNB confirms the reception of the MBMS Session stop message.
Step 5 and 6 are only applicable to MBSFN operation.
5.
MCE sends the MBMS Scheduling Information message to the eNB including the updated MCCH information which carries the MBMS service’s configuration information. This message can be transmitted before the step 3.

6.
eNB confirms the reception of the MBMS Scheduling Information message.

7.
eNB indicates MBMS session stop to UEs by removing any service configuration associated with the stopped session from the updated MCCH message.

8.
The corresponding E-RAB is released, and eNB leaves the IP multicast group.
----------------Start of the Next Change---------------
15.8.2
M2 Interface Functions

15.8.2.1
General

The M2 interface provides the following functions:

-
MBMS Session Handling Function:

-
MBMS Session Start, MBMS Session Stop, MBMS Session Update.

-
MBMS Scheduling Information Provision Function.

-
M2 Interface Management Function:

-
Reset, Error Indication, Restoration.

-
M2 Configuration Function.

-
MBMS Service Counting Function.

-
MBMS Service Suspension and Resumption Function.

15.8.2.2
MBMS Session Handling Function

The MBMS Session Handling Function enables the MCE to provide Session Start, Session Stop and Session Update messages to the eNBs it is connected to. The MCE provides the information of the MBMS session, e.g., the MBMS Service Area information, and the SC-PTM information to the eNB, where the SC-PTM information is included only in case of SC-PTM operation.
----------------Start of the Next Change---------------
15.8.3
M2 Interface Signalling Procedures

15.8.3.1
General

The elementary procedures supported by the M2AP protocol are listed in Table 2 and Table 3 of TS 36.443 [44].

15.8.3.2
MBMS Session signalling procedure

The MBMS Session signalling procedure enables the MCE to deliver Session Start, Session Stop and Session Update messages to the concerned eNBs. At Session Start and Session Update, the MCE provides the information of the MBMS session, e.g., the MBMS Service Area information, and the SC-PTM information to the eNB, where the SC-PTM information is included only in case of SC-PTM operation.
----------------Start of the Next Change---------------
15.9.2
M3 Interface Functions

15.9.2.1
General

The M3 interface provides the following functions:

-
MBMS Session Handling Function:

-
MBMS Session Start, MBMS Session Stop, MBMS Session Update.

-
M3 Interface Management Function:

-
Reset, Error Indication, Restoration.

-
M3 Configuration Function (distributed MCE architecture only, see clause 15.1.1)

-
M3 Setup, MCE Configuration Update.

15.9.2.2
MBMS Session Handling Function

The MBMS Session Handling Function enables the MME to provided Session Start, Session Stop and Session Update messages to the MCEs it is connected to. The MME provides the information of the MBMS session, e.g., QoS, MBMS Service Area, and the list of cell identities if available, to the MCEs.

In this release the MBMS Session Update procedure only supports the update of MBMS Service Area, the update of the list of cell identities, the update of the allocation and retention priority of the MBMS session and the update of time of MBMS data transfer where the last one is used in the distributed MCE architecture only.

----------------Start of the Next Change---------------
15.9.3
M3 Interface Signalling Procedures

15.9.3.1
General

The elementary procedures supported by the M3AP protocol are listed in Table 8-1 and Table 8-2 of TS 36.444 [45].

15.9.3.2
MBMS Session signalling procedure

The MBMS Session signalling procedure enables the MME to deliver Session Start, Session Stop and Session Update messages to the concerned MCEs. At Session Start and Session Update, the MME provides the information of the MBMS session, e.g., QoS, MBMS Service Area, and the list of cell identities if available, to the MCEs.

In distributed MCE architecture only, the MME may also provide a "time of MBMS data transfer" to indicate the absolute start time of data delivery, and a "time of MBMS data stop" to indicate the absolute end time of data delivery.

In this release the MBMS Session Update procedure only supports the update of MBMS Service Area, the update of the list of cell identities if available, the update of the allocation and retention priority of the MBMS session and the update of time of MBMS data transfer where the last one is used in the distributed MCE architecture only.

----------------End of the Changes---------------
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